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EXERCISES. 6 1 

mass, we have for the elementary moment about the axis of the plate 

dM= ?,ilF-{a^ — x2)i xzdxdz, 

where z is the distance from the rotation axis to the minor axis of the elliptic 
lamina. Hence if d be the distance from the fixed axis to the centre line of the 
plate, we have for the total bending moment 

d^\c a 

M= 20 iP - C j{d' — x'')^ xzdxdz 

d—U o 

= \niHdMc. 

In a similar manner we have for the total stress produced by the sum of the com- 
ponents parallel to the plane of the plate, 

P = 2^iP - r C{d' — x''f xdxdz 
d — \c o 

= ISifbah. 

Hence, since the moment of inertia of the rectangular section is given by 

we have for the maximum intensity of stress, in absolute units. 



If o be given, then obviously 



{c + 6d). 



o- I r___3£!!___1 
~ \ Ua^c + 6d)) ' IJas. S. Miller :\ 



EXERCISES. 



195 

Under what conditions will the equation 

(a — 1) x"- + 1^2 + X — (I + x) log (i + x) = o 
have positive real roots ? [/?. .S'. Woodivard^ 
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EXERCISES. 



196 

What values of x and y will render the following value of u a numerical 
maximum: — 

7/= + i.59cos(3x + fj/ + 67°)sinf_j/ 
+ i.i6 cos (6x + ly H- 329°) sin ly 
+ 0.74 cos (9X + 17 + 323°) sin -|j? 

{R. S. Woodivard7\ 



Integrate 
a and b being constants. 

Given 



xd'^x 
"dt^'' 
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198 



[i?. -V. Woodtvard:] 



tz.nO — 



dx 



Express ^ in a series of ascending powers of x, and show when the .series will be 



converging. 

199 

Given 'y = I (-"''dx. 

— ab 

Find J/ when « =: o, without resort to series. 

200 

,, ,d^rV)^ 
¥ iND V and ^ ^ from the equation 

d''V 



[^R. S. Wood7vard.'] 



[R. S. Woodward:] 



^ =(-,)•■ + >/(«) ^''-"• + " + 



dr 



c sin mi 

71 n ' 



in which c and M are con.stants, « is zero or any positive integer, and 

f{n) =1 for « ^ o, 

= n\ for « > o. [7?. J>. Woodtvard:\ 

201 

Show that 



/sin x^.r ( 
J y cos 



J/ — cos ^'\ i 



J/ COS X 



dy 



- I sin xdx I 



C05 y ■ — cos/S"] ^ 

cos V — cos X 



\ dy ^= 27t sin^ \^. 



EXERCISES. 63 

Show, also, that the first of these two definite integrals is 

2 (sin /? — ;J cos ;J). [/?. 5. JVoodzcai-d.'] 

202 
Given tan ^ x and x < i ; 

find the «th term of the expansion of ^ in a series of ascending powers of x, and 
develop 2x y^d"^ -\- x^) [dx -f (6^ -\- a'^)] to terms of the fourth order in x. 

[j'?. >S". Woodwa7-d.'] 
203 

Ix an ellipse whose major and minor axes are AB, DN, foci F, F' , centre C 
and semi-latus rectum FG; BG intersects CD in O. Prove CO ^^ AF. 

[P. H. Ryan?^ 
204 

From the vertices of the triangle ABC are drawn transversals AA' , BB' , 
CC , intersecting in 0. Prove 

AO BO CO ^ . rr, rr ,. T 

OA' + OB'-^OC'>^- VP.H.Ryan:] 

205 

A TRIANGLE PQR is inscribed in an ellipse, the two sides PQ and PR pass 
through the foci, and the line QR produced meets the tangent at P in the point S\ 
show that the polar of 5, with respect to a concentric circle through P, passes 
through the centre of curvature of the ellipse at the point P. \R. H. Graves^ 

206 

If from any point four normals be drawn to each of the hyperbolas, 

x'^ — jr^ = (7^ and xy ^ k''', 

the centres of mean position of the feet of the two sets of normals are coincident. 

\R. H. Graces.'] 
207 

P and Q are middle points of opposite edges of a tetraedron. A plane 

through PQ intersects two other opposite edges in M and N. Show that MN is 

bisected by PQ. \Asaph Hall.} 

208 

Prove that the surface of an oblate spheroid whose major semiaxis is a and 

eccentricity e, is equal to 



7V I I + Naperian log "^ T 

[y?. S. Woodward^ 
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209 

Show whether the radius vector of a particle describing a curve which is the 
resultant of any two simple harmonic motions, at right angles to one another and 
in the same plane, sweeps out areas which are proportional to the times. 

[Jas. S. Miller?^ 

210 

The length of a bar having the temperature 4 is 4. Prove that when the 
bar rises to the temperature /, the length becomes 

l=l/^'-t.\ 

e being the Naperian base of logarithms, and s the linear coefficient of expansion, 
assumed constant. If t is not constant, but a function of ^', specify the conditions 
under which 

and l.= l^]jj^ A{t-Q^ B{t-t,J^ . . . ], 

hold true, a, b, . . . , A, B, . . . being constants. {R. S. Woodtvard^ 

211 

What would be the height k of the earth's atmosphere, if its density at any 
height z were given by the formula 

Pf) being the density at the earth's surface ? [7?. 6^. IVoodzvard.l 

212 
According to the Gaussian theory of a lens or system of lenses, we have the 
relation of conjugate distances 

and s = s^/2/r\ 

in which/" is constant, and .f and s^ are any two corresponding linear dimensions 
of the image and object. Show that 

and that ^^ = - (^^] J/. + [A+Z^j \,f^j + . . . . 

\R. S. Woodtcard.'] 



